A first search for same-sign WW production via double-parton scattering is performed based on proton-proton collision data at a center-of-mass energy of 8 TeV using dimuon and electron-muon final states. The search is based on the analysis of data corresponding to an integrated luminosity of 19.7 fb −1 . No significant excess of events is observed above the expected single-parton scattering yields. A 95% confidence level upper limit of 0.32 pb is set on the inclusive cross section for same-sign WW production via the double-parton scattering process. This upper limit is used to place a 95% confidence level lower limit of 12.2 mb on the effective double-parton cross section parameter, closely related to the transverse distribution of partons in the proton. This limit on the effective cross section is consistent with previous measurements as well as with Monte Carlo event generator predictions.
Introduction
In proton-proton (pp) collisions at the CERN LHC, the large density of partons inside the proton at small x, where x is the momentum fraction of the proton carried by a parton, results in a significant probability for the simultaneous occurrence of two or more parton-parton interactions within a single pp collision [1] . These short-distance inelastic processes, called multipleparton interactions (MPI), usually produce particles with relatively small transverse momenta (p T ) that predominantly constitute the so-called "underlying event". With increased parton densities at high center-of-mass energies, there is a nonnegligible probability for the production of high-p T or high-mass particles even from the second-hardest parton-parton scattering, a process known as double-parton scattering (DPS). The production cross section for a DPS process, σ DPS AB , involving two independent processes "A" and "B" with respective individual production cross sections σ A and σ B , can be factorized as:
where m is a combinatorial factor (m = 1 for identical and m = 2 for different processes) and σ eff is an effective cross section, mainly determined by the transverse profile of partons inside the colliding hadrons and their overlap in a collision. Such a simple geometric interpretation of σ eff assumes negligible parton-parton correlations (in momentum, space, colour, flavour,. . . ) [2] , which is an assumption particularly well justified at low x values where the parton densities are very large [3] .
The measurement of the DPS cross section is important as it provides valuable information on the distribution of partons inside the proton in the transverse direction and on the correlations between them [2] [3] [4] [5] [6] [7] . DPS also constitutes a background to searches for new physics, in rare final states with multiple heavy particles, as well as to measurements of standard model processes, such as the associated production of a Higgs and a W or Z boson [8, 9] . Studies of DPS have been proposed using a variety of processes, including double Drell-Yan (DY) production [10] , the production of same-sign W bosons [3] , W or Z boson production in association with jets [11, 12] , and four-jet production [13, 14] . A number of experiments have previously measured DPS cross sections, using various final states at different collision energies [15] [16] [17] [18] [19] [20] [21] [22] . The magnitude of the cross section for a given DPS process depends on the value of σ eff and on the cross sections for the individual single-parton scattering (SPS) processes involved, according to Eq. (1). In the simplest approaches, σ eff is expected to be independent of collision energy and of the processes involved [2, 4, 5, 23, 24] . Values of σ eff ≈ 20 mb are predicted by Monte Carlo (MC) event generators, tuned to reproduce low-p T MPI measurements [25] , that assume the independence of σ eff with respect to the scale of MPI, as defined by the momentum transfer in a given parton-parton interaction. However, the existing measurements of σ eff have large systematic uncertainties [21] and hence it is not possible to draw a firm conclusion about the dependence of σ eff on either the process or the collision energy. It is therefore important to perform further DPS cross section measurements using a variety of processes at different center-of-mass energies.
This paper presents the first measurement of the DPS process for same-sign WW events in the dilepton final state using pp collision data collected by the CMS experiment at a centerof-mass energy of √ s = 8 TeV. In the case of WW production via DPS, the scale of the second hard interaction is comparable to the mass of the W boson, which is the largest scale explored experimentally so far in DPS cross section measurements. Only same-sign WW events are considered in order to suppress the contribution from the DY and SPS processes. Leptonic decays of the two W bosons into either a pair of muons or an electron-muon pair are considered, as only these W decay channels result in a properly-reconstructed final state that is not completely overwhelmed by background. Figure 1 illustrates the production of a same-sign W boson pair via the DPS process (left) and via a selection of leading order SPS processes (right). A set of DPS-sensitive observables is used in a multivariate analysis based on boosted decision trees (BDT) to enhance the signal sensitivity. The shape of the BDT discriminant is then used to set a limit on the cross section for same-sign WW production via DPS, and subsequently on σ eff . This paper is organized as follows: In Section 2, a brief description of the CMS detector is presented, followed by a description of the data and the simulated samples in Section 3. The event selection criteria, a description of the BDT, and the systematic uncertainties affecting the measurement are described in Section 4. The results are presented in Section 5, and Section 6 summarizes the studies presented here.
The CMS detector
The central feature of the CMS apparatus is a superconducting solenoid of 6 m internal diameter, providing a magnetic field of 3.8 T. Within the solenoid volume are a silicon pixel and strip tracker, a lead tungstate crystal electromagnetic calorimeter (ECAL), and a brass and scintillator hadron calorimeter (HCAL), each composed of a barrel and two endcap sections. Forward calorimeters extend the pseudorapidity (η) coverage provided by the barrel and endcap detectors. Muons are detected and measured using the gas-ionization chambers embedded in the steel flux-return yoke outside the solenoid. The first level (L1) of the CMS trigger and data acquisition systems is designed to select potentially interesting events with high efficiency [26] . The L1 trigger uses information collected by the calorimeters and muon detectors to select the most interesting events in less than 4 µs. The detector data are pipelined to ensure negligible deadtime up to a L1 rate of 100 kHz. After L1 triggering, data are transferred from the readout electronics of all subdetectors to the high-level trigger processor farm, where a further reduction of event rate to few hundred Hz is achieved for the purpose of data storage. A more detailed description of the CMS detector, together with a definition of the coordinate system used and the relevant kinematic variables, can be found in Ref. [27] .
Data and simulated samples
The analyzed data correspond to an integrated luminosity of 19.7 fb −1 recorded by the CMS detector during 2012 in pp collisions at √ s = 8 TeV. The decays of W bosons into a muon or an electron (plus the corresponding neutrinos) are considered, but only the same-sign dimuon and electron-muon final states are actually used in the current analysis. These final states also include the contributions from the leptonic decay of τ leptons coming from the W bosons. The dielectron final state is not considered because of the relatively high probability of charge misidentification for electrons, which results in this final state being overwhelmed by background from the DY process. The trigger used to select dimuon events requires the presence of a pair of muons with the leading (subleading) muon having p T > 17 (8) GeV. The dilepton trigger, used for the online selection of the electron-muon final state, required one electron (muon) with p T > 17 GeV and one muon (electron) with p T > 8 GeV. The efficiencies of the dimuon and electron-muon triggers with respect to the offline selection are 90% and 94%, respectively.
The simulated signal events for DPS W boson pair production are generated using the PYTHIA8 event generator (version 8.165) with the 4C tune [28, 29] to describe the underlying event processes. The contribution of W boson pair production via SPS is removed from the signal sample. In PYTHIA8, MPI are predominantly driven by the amount of overlap of the transverse matter distributions of the protons in impact parameter space [1] , and are interleaved with parton showering. For the tune used, the DPS cross section for (leading order) inclusive same-sign WW production (including all W boson decays) is 0.30 pb, and the corresponding effective DPS cross section amounts to σ eff = 28 mb.
Several SPS processes share the same like-sign dilepton final state as our DPS signal. All backgrounds have been studied in detail with MC simulated events as well as with datadriven estimates. The production of same-sign W boson pairs, electroweak and strong production of W boson pairs in association with jets (WW+jets), fully leptonic decays of top quarkantiquark pairs (tt), DY, Wγ * , and W/Zγ events are simulated using the MADGRAPH5 (version 5.1.3.30) event generator [30] . The single top quark production processes in t-and s-channels are modeled using the POWHEG (version 1.0) event generator [31] . The WZ and ZZ production processes are generated with the PYTHIA6 event generator. All simulated samples use the CTEQ6L1 [32] parton density functions (PDF) set, with parton showering and hadronization performed with PYTHIA6 (version 6.4.25) using the Z2* tune for the modeling of underlying event activity [33, 34] . The generated MC simulations are scaled to their respective theoretical cross sections (at next-to-leading order or next-to-next-to-leading order (NNLO) accuracy, the highest order prediction available in each case) [35] [36] [37] [38] , and multiplied by the integrated luminosity of the data sample. In addition, other background processes that result from jets being misidentified as leptons-such as single W boson production in association with jets (W+jets), tt in lepton+jets, and quantum chromodynamics (QCD) multijet production-are directly estimated from the data, as discussed in Section 4.2.
The data sample analysed in this work was collected with high instantaneous luminosities which lead to additional pp interactions (pileup) produced within the same bunch crossing. The simulated samples include the effect of pileup, with a multiplicity of pp interactions matching that from the data. The average number of measured pileup interactions per beam crossing in the 8 TeV data set is about 21. The detector response is simulated using the GEANT4 package [39] and the resulting simulated events are reconstructed with the same algorithms used for the data.
Experimental methods

Event selection
A particle-flow (PF) algorithm [40] is used for event reconstruction. The information from all subdetectors of the CMS detector is combined to reconstruct individual candidates for muons, electrons, photons, as well as charged and neutral hadrons produced in an event.
The offline event selection criteria require the presence of at least two well reconstructed and isolated leptons with the same sign (either two muons or an electron and a muon). The leading (subleading) lepton is required to have p T > 20 (10) GeV. The muon candidates are identified using charged-particle tracks reconstructed in the muon system that are compatible with the tracks reconstructed in the central tracking system [41] . The muon candidates are required to lie within a geometrical acceptance defined by |η| < 2.4. The electrons are identified using a multivariate approach based on shower shape variables, the energy sharing between the ECAL and HCAL, and the matching information provided by the tracker [42] . The electrons with |η| < 2.5, except those falling in the transition region between the barrel and endcap of the ECAL (1.44 < |η| < 1.57), are considered for this analysis.
A lepton isolation variable (R Iso ) [38] , measured relative to the lepton p T , is used to discriminate between the prompt leptons originating from a W/Z boson decay and those from quark and hadron decays. This variable is defined based on the sum of the transverse energies of all reconstructed particles, charged or neutral, within a cone of ∆R = √ (∆η) 2 + (∆φ) 2 < 0.3 around the lepton direction, after subtracting the contributions from pileup and underlying event activity [43, 44] on an event-by-event basis. The value of R Iso is required to be smaller than 0.12 (0.15) for muon (electron) candidates. The two lepton candidates also need to be associated with the same primary vertex, through the requirement that the longitudinal (transverse) impact parameter of each lepton is smaller than 0.1 (0.02) cm.
The missing transverse momentum vector ( p miss T ) is defined as the projection of the negative vector sum of the momenta of all reconstructed PF objects in an event onto the plane perpendicular to the beam axis. Its magnitude is referred to as p miss T , and is corrected for anisotropic detector responses, inactive calorimeter cells, and detector misalignment. To suppress Z → + − contributions, p miss T is required to be greater than 20 GeV.
The jets are reconstructed using the anti-k T clustering algorithm with the FASTJET (version 2.1) package [43, 45] with a distance parameter of 0.5. To eliminate the jets originating from or being seeded by noisy channels in the calorimeters, a jet quality requirement, primarily based on the energy ratio between the charged and neutral hadrons, is applied [46] . Jet energy scale corrections [47, 48] are used to account for the nonlinear energy response of the calorimeters and other instrumental effects. The effect of jet energy scale corrections is also propagated to p miss T . To reduce the contributions from ZZ, WZ, and Wγ * production processes, where the final state can have more than two leptons, events having three or more well reconstructed and isolated leptons with p T > 10 GeV are rejected. Furthermore, to reduce events from low-mass resonances, the two selected leptons are required to have an invariant mass (m ) greater than 20 GeV. Additionally, for the dimuon final state, m is also required to be away from the Z boson mass peak (m / ∈ [75, 105] GeV). A minimum threshold of 45 GeV on the scalar sum of the p T of the two muons is also applied to reduce the contributions from QCD multijet events.
The main background in the electron-muon final state comes from events in which a pair of top quarks are produced and subsequently decay via their semileptonic mode t → bW; W → ν l , Table 1 : Event selection criteria for same-sign W boson pair production in dimuon and electronmuon channels.
Dimuon channel
Electron-muon channel Pair of same-sign leptons Leading lepton p T > 20 GeV Subleading lepton p T > 10 GeV No third isolated and identified lepton with p T > 10 GeV
No b-tagged jet with p T > 30 GeV and |η| < 2.1 with = e, µ, τ. The contribution from this background for the dimuon channel is found to be negligible. A b jet veto is applied in the electron-muon final state to reduce the contribution from this source. The combined secondary vertex b tagging algorithm [49] is used to identify jets that are likely to originate from the hadronization of b quarks. Events containing one or more b-tagged jets with p T > 30 GeV and |η| < 2.1 are vetoed. The b tagging efficiency is 60-80%, while the mistag rate for light-flavored jets is about 2-3% after the same-sign WW selection criteria, given in Table 1 , have been applied.
Background evaluation
The majority of background events originate from processes in which one or both of the leptons, coming from leptonic decays of heavy quarks or in-flight decays of light mesons, pass the event selection criteria. In the case of the electrons, overlaps of π 0 → γγ decays with charged hadrons may also contaminate the sample. These lepton candidates are referred to as misidentified leptons. Events containing one prompt and one misidentified lepton, referred to as prompt-misid. events, mainly come from W+jets production and from semileptonic decays of top quarks. The QCD multijet events fall into the category of misid.-misid. events, as both leptons are misidentified. A method based on control samples in the data is used to estimate the contributions of misid.-misid. and prompt-misid. backgrounds [38] . The method relies on a lepton misidentification rate estimated from the efficiency for a lepton-like object, passing loose lepton selection criteria of R Iso < 1.0 and p T > 10 GeV, to also pass the complete set of lepton selection criteria described in Section 4.1. The lepton misidentification rates are measured using a control sample in the data that is enriched with misidentified leptons, and are parametrized as a function of the lepton p T and η. Table 2 lists the selection criteria used to construct two regions (referred to as Region 1 and Region 2) in the data that are enriched with misidentified leptons. Region 1 is used for the dimuon final state while Region 2, which additionally requires the presence of at least one b-tagged jet, is used in the electron-muon final state, since it includes a major contribution from semileptonically decaying tt events. Both regions require the presence of only one loosely identified ("loose") lepton in order to suppress Z → + − contributions. Also, to further reduce the contributions from W/Z boson decays in the regions enriched with misidentified leptons, the transverse mass of the lepton and p miss T , m T ( , p miss T ), is required to be less than 20 GeV and p miss T to be less than 20 GeV. The backgrounds with one prompt and one misidentified lepton are estimated using the tight-fail control sample that is constructed by requiring that one of the leptons passes the loose selection criteria only, whilst the other passes the full lepton selection criteria. Similarly, another control sample with fail-fail lepton pairs is defined in which both of the leptons pass only the loose selection criteria. Finally, the selection criteria, given in Table 1 , are applied to these samples and the resulting numbers of events are scaled using the lepton misidentification rate to estimate the contributions from prompt-misid. and misid.-misid. backgrounds in the signal region. Table 2 : Control regions enriched with misidentified leptons used to extract the lepton misidentification rate. Region 1 is used for the dimuon channel. Region 2, with the additional requirement of least one b-tagged jet, is used in the electron-muon channel to reduce semileptonically decaying tt events.
Region
For the Wγ * background contribution, a correction factor for the simulated events is obtained from a high-purity data sample enriched with Wγ * events, identified by the presence of three reconstructed leptons, as described in Ref. [38] . A factor of 1.5±0.3 with respect to the predicted leading-order cross section is determined. Charged dilepton final-states from DY and tt decays contribute to the background when the charge of one of the leptons is misidentified. These processes also contribute to the background if a hadronically decaying τ lepton is misidentified as an electron or a muon and combines with a prompt lepton to form a same-sign electron-muon pair. The charge misidentification probability for electrons in the data is found to be compatible with that from the simulation; these backgrounds can therefore be estimated using the simulated samples. However, due to the limited statistical precision of the MC simulated samples, the shapes of the kinematic observables are obtained with opposite-sign electron-muon pairs in order to increase the sample sizes; all the other selection criteria given in Table 1 are applied unchanged. The resulting distributions are then normalized to the corresponding same-sign yields. The normalizations of these two backgrounds are cross-checked by constructing control regions enriched with these backgrounds. To construct a DY-enriched control region, oppositesign pairs of electrons and muons are required to have a dilepton invariant mass that satisfies 40 < m < 80 GeV, and a dilepton transverse mass that satisfies m T < 60 GeV. For the dileptonic tt decays, a control region enriched with top quark events is constructed by inverting the b jet veto criteria in the opposite-sign WW selection requirements.
The background contributions arising from lepton misidentification constitute the dominant fraction (72%) of the total event yield after the same-sign WW selection criteria have been applied for both final states.
Multivariate analysis
The BDT-based framework [50] is used to discriminate between the signal and the background events, combining information from a set of kinematic variables that are sensitive to the differences between DPS WW production and the background processes. The BDT is trained using the DPS signal and the major background processes, including those originating from misidentification of leptons and diboson processes. The variables used as input for the BDT are based on energy-momentum conservation and are sensitive to the energy imbalance in the reference system of the W boson pair.
For the dimuon channel, the following set of variables has been used for the training and testing of the BDT:
• • dimuon transverse mass:
For the electron-muon channel, the BDT variables include:
• 
).
These sets of variables have been selected based on their power to discriminate between the signal and background processes. Figures 2 and 3 compare the data to the signal and background predictions for the most sensitive of the input variables for the dimuon and electron-muon final states, respectively, after applying the same-sign WW selection criteria. Overall, the data and simulation are found to be consistent within the uncertainties. The BDT discriminant after the full event selection has been applied is used to extract the limits on the DPS cross section and σ eff using statistical analysis techniques.
Systematic uncertainties
The systematic uncertainties in this analysis arise from the background estimation techniques, experimental measurements, and theoretical predictions.
The dominant source of systematic uncertainty is associated with the method adopted for the estimation of misid.-misid. and prompt-misid. backgrounds, and with the definition of the control sample used to obtain the lepton misidentification rate.
To estimate the effects of the jet p T spectra and jet flavor on the lepton misidentification rate, these backgrounds are estimated by changing the definition of the misidentified lepton-enriched region. The observed differences in the estimated event yields and in the shapes of the kinematic observables, for the different definitions of the control samples, are taken as the systematic uncertainty. For the dimuon channel, the lepton misidentification rate is recalculated by requiring the presence of a jet with p T > 25 GeV in addition to the nominal selection criteria for Region 1. To estimate the effect of jet flavor, the lepton misidentification rate is measured using the QCD multijet simulated sample and applied to the W+jets simulated sample.
For the electron-muon channel, these backgrounds are recalculated after removing the requirement of the presence of a b-tagged jet in the definition of the misidentified lepton-enriched region. The effect of statistical fluctuations on the lepton misidentification rate is also considered when calculating the final background yields. The systematic uncertainty arising from this 
, and ∆φ( p T 2 , p miss T ) (bottom-right) variables for the dimuon channel, after the same-sign WW selection criteria have been applied. The data are represented by the black dots and the shaded histograms represent the predicted signal and background processes normalized according to the estimated cross sections and the luminosity. For each individual distribution, the bottom panels show the ratio of the number of events observed in the data to that predicted by the simulation, along with the associated statistical uncertainty. The hatched bands in all cases represent the sum of the systematic and statistical uncertainties of the simulated samples, added in quadrature.
[GeV] background estimation method results in a 40% variation in the misid.-misid. event yields for both final states, and in the prompt-misid. event yield for the dimuon channel. For the electronmuon channel this systematic uncertainty results in a 20% to 40% variation of the yield of prompt-misid. events, depending on the shape of the kinematic observable being considered.
The uncertainty on the yields of the various simulated samples from pileup mismodeling is evaluated to be 4-5%. This is determined by varying the inelastic pp cross section, which is used to estimate the pileup contribution in data, from its central value within its ±5% uncertainty. The measurements are also affected by the uncertainty on the integrated luminosity calibration, and an uncertainty of 2.6% [51] is assigned to the simulated samples to account for this.
The trigger and lepton identification efficiencies in the data and simulation are measured using the "tag-and-probe" method [38] . The ratio of the efficiencies obtained from the data and simulation is used to scale the selection efficiency in the simulated samples. The uncertainty on this scale factor for the trigger efficiency is of the order of 1% and is also applied to all the simulated samples. The systematic uncertainty associated with the lepton identification efficiency (1% for muons and 4% for electrons) is applied to all simulated samples. The lepton momentum scale has uncertainties due to detector misalignment [38] . For the muons, a momentum scale uncertainty of 1%, independent of its η, is assigned. A momentum scale uncertainty of 2% is assigned for electrons in the barrel, and 4% for electrons in the endcaps of the ECAL. The lepton momentum scale affects the final predicted yields by 1-2% in each channel. The effects of the jet energy scale uncertainty and the jet energy resolution are evaluated by shifting the p T of the leptons and the jets by their respective uncertainties, with the effect being propagated to p miss T [47, 48, 52] . These uncertainties cause the predicted event yields to vary by 2-4% for the dimuon and by 5% for the electron-muon channels, respectively.
A scale factor is applied to the simulation to correct for different b jet tagging efficiencies and mistag rates measured in the data [53] . This correction is applied by reweighting all the simulated samples on an event-by-event basis, where the weight depends on the flavor and kinematics of the jets. This results in an uncertainty of 4% on the b jet dominated background and less than 1% for other background processes. It should be noted that this particular source of systematic uncertainty affects the electron-muon channel only.
To check the normalization of the DY background for the electron-muon channel, a DY-enriched control region is constructed from the data, as defined in Section 4.2. A normalization uncertainty of 10% is derived for the DY background by looking at the ratio of the data to simulation in this control region.
For the Wγ and Wγ * backgrounds, a 30% uncertainty is derived for the normalization factor for both of the final states. The effects of varying the PDFs and the value of α S , as well as the effect of higher-order corrections, are estimated using the PDF4LHC prescription [54, 55] .
Results
The expected and observed upper limits at 95% confidence level (CL) on the cross section for inclusive same-sign WW production via DPS have been extracted. The statistical interpretation of the results is performed using an asymptotic approximation of the CL s method [56] [57] [58] . These limits are estimated by fitting the shape of the BDT discriminant, using the methodology developed by the ATLAS and CMS Collaborations [59] . A log-normal probability distribution function is assumed for the nuisance parameters that affect the event yields of the signal and various background contributions. Systematic uncertainties affecting the shape of the BDT discriminant are assumed to have a Gaussian probability distribution function. A binned maximum likelihood fit is performed on the selected events while the systematic uncertainties are included in the fit as nuisance parameters and are profiled during the minimization [59] .
While performing the combination of the results from the two final states, the systematic uncertainties arising from theoretical predictions or from the background estimation techniques are taken to be fully correlated across the two final states, while no correlation is assumed for uncertainties of statistical origin. The uncertainty associated with the absolute scale of the integrated luminosity and the effects of pileup are correlated across the two final states. Experimental uncertainties on the lepton selection and trigger efficiencies for the same kind of physics objects are assumed to be correlated. Theoretical uncertainties on the production cross sections for each process are correlated across the two final states. However, the uncertainties on different processes are assumed to be independent. Figure 4 shows the distributions of the BDT discriminant having post-fit contributions for the backgrounds and pre-fit ones for the signal, for the dimuon and electron-muon final states with the corresponding uncertainty bands (shown as hatched bands). The expected and observed 95% CL limits on the cross section for same-sign WW production via DPS (σ DPS W ± W ± ) are summarized in Table 3 . W ± W ± taken from PYTHIA8 is shown as a red line, while that extracted using the factorization approach is represented by a blue line. The observed and expected limits are consistent within the statistical fluctuations since the observed limits are within the green (68%) or yellow (95%) bands of the expected limit values. The observed limits for the combined analysis are more stringent than the limits from the individual final states.
Assuming the two scatterings to be independent, a limit can be placed on σ eff using Eq. (1) together with the SPS σ W + and σ W − cross section values at NNLO. A lower 95% CL limit on σ eff can be calculated as: PYTHIA8 and from the factorization approach [21] are also shown.
The obtained lower limit on σ eff is compatible with the values of σ eff ≈10-20 mb obtained from measurements at different center-of-mass energies using a variety of processes [21] .
Summary
A first search for same-sign W boson pair production via double-parton scattering (DPS) in pp collisions at a center-of-mass energy of 8 TeV has been presented. The analyzed data were collected by the CMS detector at the LHC during 2012 and correspond to an integrated luminosity of 19.7 fb −1 . The results presented here are based on the analysis of events containing two same-sign W bosons decaying into either same-sign muon-muon or electron-muon pairs. Several kinematic observables have been studied to identify those that can better discriminate between DPS and the single-parton scattering (SPS) backgrounds. These observables with discriminating power are used as an input to a multivariate analysis based on boosted decision trees. No excess over the expected contributions from SPS processes is observed. A 95% confidence level (CL) upper limit of 0.32 pb is placed on the inclusive cross section for samesign WW production via DPS. A corresponding 95% CL lower limit of 12.2 mb on the effective double-parton cross section is also derived, compatible with previous measurements as well as with Monte Carlo event generator expectations.
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